and US adults (e) in log-log space.
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Supplementary Figure 2 . Relative contributions of number and cumulative area in the density control experiment. Beta weights from the density control condition using a mixed effects logistic regression predicting category choice using number and cumulative area as predictor variables and including subject as a random effect for (a) Tsimane' adults (n = 31) and (b) Monkeys (n = 1). Error bars represent the standard error of the mean. adults n = 31; Monkeys n = 1). The coefficients have been centered but not standardized.
SUPPLEMENTARY TABLES

Supplementary
Supplementary Note 1
In the main text, we report that subjects have a bias to represent numerical information over cumulative surface area information. Here we test whether this bias to represent number could be explained by representing the density of the stimuli instead of the number of items.
Previous research has shown that humans, and non-human animals can represent quantity even when density is equated across stimuli 2, 3 . However, recent work has shown that under some circumstances, human infants use density when making quantitative decisions 4 . It is unknown
whether and to what degree humans and non-humans spontaneously use density when quantifying sets of objects. In Experiment 1 we showed that subjects did not use the density of the dots as a cue to the relative numerosity of the sets -subjects' category choices were not predicted by density independently of number. In Experiment 2 we tested whether subjects continue to show a number bias when density is equated across stimuli and thus completely unavailable as a category cue. If variation in density is critical for eliciting the number bias seen in Experiment 1, then we should not observe a number bias in Experiment 2. Alternatively, if subjects represent numerical value, then we should see a number bias even when density is neutralized.
Overall, subjects performed above chance on standard trials wherein number and area were correlated (one-sample Wilcoxon tests; Tsimane' adults: Mean = 90%, W = 1429, p < .001;
Monkey by session: Mean = 78%, W = 561, p < .001). In order to determine the relative contributions of number and cumulative area to subjects' quantitative judgments when density was controlled, we conducted a mixed effects logistic regression for each group using number and area as predictor variables of category choice, and a random effects term of subject. 2 = .14). These results show that variation in the density of the dots was not the cause of the number bias reported in Experiment 1. Instead subjects represent numerical information directly and spontaneously even when density is neutralized.
Supplementary Methods
Thirty-two Tsimane' adults (mean age = 33.5 years, standard deviation = 12.7 years, 7 male) and one monkey (from Exp. 1) were tested in the density control condition. One Tsimane' adult was excluded using the same criteria as Experiment 1 of chance performance on standard trials.
Procedure.
Training and testing procedures were identical to Experiment 1. The same values for number and cumulative surface area were tested, and were exactly the same as those from Experiment 1. Density was constant for all stimuli (both standard and probe) and could not be used as a cue for categorization during standard or probe trials. This was achieved by increasing the bounding box of the stimuli, such that the area of the bounding box for a 20-item dot array was twice as large as that of a 10-item dot array, and thus the number of items per cm 2 was constant. The size and color of the background remained constant across all stimuli.
